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SECTION 3

THEORY OF OPERATION
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3-1. CONSTRUCTION AND FUNCTION

3-1-1. General Block Diagram

-

READ DATA = o
w§§i§ A File protect sensor
SIDE QN — : ] )
sBEcr ™ circuit ‘ File protect senscr LED
Indi- ~ —Disk S
WRITE DATA ———e cotor ™ /7—
Eb, RS Index sensor
i : Index sensor LED
1 . ~ ‘\ e .
| / A Spindle motor
] -
!
DRIVE |
SELECT 0v3 — | ‘
I
i -
WRITE GATE ————m 1 h’
MOTOR ON  ~——of + b G———
STEP e
Servo b :
DIRECTION — ; ;
SELECT circuit S |:
Control S
IN USE or ontro : A ]
HEAD LOAD circuit Magnetic head A A
Head load solenoid -- I
TRACK 00 = Track 00 sensor
INDEX —— _ ,
READY Stepplng motor
WRITE p—
PROTECT
+12V,+5v, 0V

(Fig.301) General block diagram
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3-1-2. Mechanical Section

Since the disk is a flexible recording media made of mylar film base

and data interchangeability between disks and FDDs is required, the
mechanical section of the FDD uses precision parts and it is also
assembled with high precision. For this reason, only trained technicians
can handle the internal mechanism. Never apply excessive impact nor

drop the FDD down on the desk. '

Thé mechanical section is constructedi with framé, éoor mechanism, disk
clamp mechanism, disk rotation mechanism, magnetic head and carriage,
h;ad Yoad mechanism (or CSS mechaniém)( head seek mechanism, various

detection mechanisms, etc.
(1) Frame -

The main structure for mounting the various mechanisms and printed
circuit boards. The frame is made of aluminum die cast to maintain
the stability of the FDD in strength, precision, durability, and

expansion coefficient.
(2) Door mechanism and disk clamp mechanism

The door mechanism is constructed with the main parts of set arm which
forms the structure for installing the disk on the spindle; other parts
of front lever, clamp arm, etc. The set arm is sttacHed to the rear

of the frame with leaf springs and on the tip of the set arm a collet,
which forms the disk clamp me;hanism, is attached.

When a disk is inserted and the door is closed, the tip of the collet
is inserted in the central window of the disk and the window area is
depressed to the spindle so that the center of the disk is clamped in

the correct position along the outer circumference of the collet.

(3) Disk rotation mechanism

- 302 -



The disk rotation mechanism comprises DD motor Ass'y which includes
spindle. - ‘ 4 o

The DD motor is an outor-rotor type DC brushless motor which has the
long life of 30,000 hours or mere in centinuons:rotetion. |

The rotational speed is 300rpm (or 360rpm) and malntalns stable rotat-
ional speed against load varlatlons and env1ronmental changes. This is
achieved by a feedback 51gna1 from the 1nternal AC tachometer.

The precisely combined collet and splndle are aitached at the correct
angle to maintain the center position correctly without damaging the
center hole of the disk and so as to make the head be in contact with

disk at the correct angle.

Magnetic head and carriage

Erase gaps
Read/write core :

=g Rotational direction
of disk

‘Read/write gap _ Erase cores

(Fig.302) External view of magnetic head core

For single sided FDDs, the external view of the maénetic head is button
shaped and it is mounted on the carriege so that it is in contact

with the SIDE O (the buttom siae when‘the‘?DD is placed horizontally)
head window area of the dlsk - ST N

For double sided FDDs, both the SIDE l head and the SIDE 0 head are
special flat type supported with the glmballed mechanlsms. " The two
magnetic heads are mounted accross the disk onvone carriage.

In both types of head, the surface is designed for minimum disk wear
and maximum read output. The head itself is a long life type for
improved head wear. Each head is constructed Wlth a read/write gap
used for data reading and data writing and two erase gaps to erase the

recorded track edge immediately after the recording (tunnel erase).

The magnetic head and the carriage on which the head is mounted form the
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core section of the FDD and is specially assembled with high precision.

(5) Head load mechanism or CSS mechanism

The head load mechanism is used for models with head load solenoid and
the CSS mechanism is used for double sided CSS model without head load
solenoid. Neither of these mechanisms are used for single sided CSS

model.

The head load mechanism functions to make the head in contact with the
disk when only required so as to reduce disk and magnetic head wear.
This mechanism is constructed with head load solenocid, arm lifter, etc.
For a single sided FDD, the head pad attached to the pad arm of the head
carriage is depressed against the SIDE 1 of the disk with appropriate
pressure and the disk is held with head and head pad. For a double
sided FDD, the SIDE 1 head is depressed with appropriate pressure
instead of the head pad, as well as the single sided FDD.

In‘the CSS model, the magnetic head is always in contact with a disk

as far as the disk is installed. 1In order to elongate the disk and
head lives, it is required to make the disk rotate only when it is
necessary. The CSS mechanism (double sided) is constructed with a CSS
Ass'y which is designed to protect the contact of SIDE 0 and SIDE 1
heads when the»front_Levér is closed if a disk is not installed. For
the purpése of protecting.the head beeing cought and damégéd by the
head window edge during disk insertion and ejection,\the head protector
to 1lift up the jacket a little is equipped to the CSS Ass'y. The head

protector is also used in the models with head load solenoid.
(6) Head seek mechanism

The head seek mechanism gdnsists mainly of stepping motor with a capstan
‘(pooly), steel belt (band), guide shafts, and carriage. The carriage

is connected to the capstan of the stepping motor through the steel belt
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and is slided along the guide shafts.

The stepping motor rotates 2 steps (3.6°)vfor 48tpi and one step (1.8°)
for 96tpi per one track space. To impro&e the contiﬁuity of the

head seek operation and precision of head positioning, hybrid type
4-phase stepping motor is adopted. This special moébr is driven in

a unique manner which brought a success in reduc1ng the head ratiation

and to obtain a hlghly prec1se p051tlon1ng.

The parallelism and the dlstance between the.shafég and the center

line of the_dlsk, and shaft and disk themselves are preCLSely machined.
Also the thermal expansion of the frame, steel belt, carriage, etc. are
taken into consideration in the process of design so that they are

mutually offset with the expansion of the disk.
(7) Detection mechanisms
(a) File protect detection mechanism

This mechanism is constructed with an LED and a photo-transistor to
detect the existence of the writé enable notch of the'disk jacket.
When a disk with the notch covered is installed and the light pass

for detection is disturbed, no write or erase current will be supplied
to the read/write and erase heads and the recorded information on the
disk is protected from an erroneous input of a write command.

The LED is mounted on the PCBA DD motor servo and the photo-transistor

on the PCBA front OPT.
(b) Track 00 detection mechanism

This mechanism is constructed with a photo-interrupter for detecting
the outermost track position (track 00) of the head and the track 00
stopper which is attached to the rear side of the head carriage.
Inside tracks from the track 00 on the disk are used. Even if an
erroneocus step out command is input ﬁrom the track 00 position, the

command will be ignored by the internal circuit of the FDD.
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(c)

"If the head moves out from the track 00 by some reason (such as

impact during transportatiqﬁ), the head carriage strikes the track 00
stopper to protect the head from moving out of the returnable range
at a next powef on. '

wheh step-in commands are inpdt.from the innermost track, the head
seeks toward inward and stops wiﬁh an appropriate space left against
the head window edge of the disk. 1In order to recalibrate the track
from this position (returning operation to the track 00), it is
required.to input the step—out.commands with several additional steps

to the maximum track number.
Index detection mechanism

LED and photo-transistor for the detection of the index hole are
located at the index window area of the disk jacket.

The LED is mounted on the PCBA DD motor servo and the photo-transistor
on the PCBA front OPT. The index hoie will be detected along the

rotation of the disk.
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3-2. CIRCUIT DESCRIPTIONS

The electronics of the FDD is constructed with three sections which are
read write circuit, control circuit, and servo circuit. Read write
éircuit and control circuit are mounted on thg PCBA MFD control, and servo
circuit is on the PCBA DD motor servo.

3-2-1. Read Write Circuit

The read write circuit is constfucted with_read circuit, write circuit,
and low voltage sensor. They afe mostly packed in a read write LSI
(bipolar) . ' ‘ A

Fig.303 shows the block diagram.
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(1) Read circuit

The read circuit consists of pre-amplifier, low pass filter, differenti-
ation amplifier, peak detector, time doméin‘filter and read gate
(output driver). ‘

In read operation, the‘minute voltaggrindqceé by the :ead/writehhead is
amplified about 30&3 by the pre-amplifier which. is constructed with a
video band differéntial amplifier. Undesirable high fregquency

noise is eliminated by the low pass filter (L2,L3,C28,etc.) and the
read signal is supplied to the differentiation amplifier (R1,02,L1,C20,
etc.) . : : ) S e e

The differentiatioﬁ amplifier phase—sﬁifté the peak position of the
reproduced waveform to the zero cross péint, and at the same time,
further amplifies £he signal about 20dB with the most appropriate
equalization. The peak detector which is -constructed with .a comparator
converts the differentiated output into a square wave.

The time domain filter eliminates a virtual pulse caused by the saddle
in the low frequency area (lF area, 62.5KHi,approx. for models A v F,
and 125KHz for model G) at outer tracks. The time domain filter is
constructed with two edge detectors, 2.4psec, delay single shot (LSI
pin 7, RA9, C23), data latch, and lpsec data single shot (LSI pins 8
and 9, RA9,C24). _ ' '
Then the signal is output from the FDD through the read gate, U7 (pins

4 v 6, output driver).
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Magnetization
on disk

—
—

| —=l—=] —= I~

\\\\thoulder 1/)/“\\ //“\\\‘
5V
\\u// ‘\\\\J// approx.

N
ANYVANYAN
/ N/ approx.

Saddle

Differentiation \ //r\\ //ﬁ\\//ﬂ\\
amp.output '
(TP9) \/\/ \/

—]

Pre~amp.output

/
(TP7) \/
N\

\

Py

Pre-amp.output ;4(//

(TP8)

5V,approx.

Zqu—crbss point

Differentiation ' //ﬁ\\//ﬂ\\ Z/’
amp.output \\J// \\v/f\\'//. 5V ,approx.

(TP10) \/\/
Peak detector — '
output in U9 _—_l_ma______r_——-—_——TA ] ] vl___

e

(Fig.304) Read amp. and peak detector waveforms
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Virtual pulse (drop-in)

Peak detector
output in U9

Edge detector #1 ' |
ouggutgizcugr __J] _j; ”;_, Jl, ' ﬂ : ﬂ ” . n

2.4ys,approx.

2.4 del S.S.
o] ozipui :x}']) U9 _ - l_.' U m__.l ) U

Data latch output
in US I l J L |

Edge detector #2 ot o :
ouzguteisbugr ‘._ﬂ — n : Il n,. 4“ J] AJW

T;;i)data (RD) 4}1 r] er rl f?, rw# Ar]

lus,approx.

(U7, pin 6) , j--] U U U U U

(Fig.305) Time domain filter and read gate waveforms
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(2) Write circuit

The write circuit consists of write power gate (with side selector),
select gate, data latch, write driver, and erase driver.

The write power gate output (COMO or COMl) becomes high voltage wheﬁl
the Qriﬁe gatéﬂéigﬁél 5£ thé efasergaté siénal is TRUE (HIGH level).
These signals are generated by the write/erase gate in the control

circuit when all of the following three conditions are satisfied.

(a) The file protect sensor detects the notch of the disk jacket (write

enable condition).
(b) The WRITE GATE input signal is TRUE.

(c) MX strap is on or the DRIVE SELECT signal is TRUE (LOW).

The write power gate output is supplied to the common terminal of the
head through the dicde switch. Table 301 shows the output voltage of

“the write power gate in various operations.

Conditions Write power gate output voltage
: COM O (for Side 0) COM 1 (for Side 1)
Side 0 write operation High Low
Side 1 write operation Low High
Side O read operation Middle Low
Side 1 read operation Low Middle
High: 10.5V,approx. = Middle: 4V,approx. Low: OV, approx.

(Table 301) Write power gate output voltage

The erase gate signal is delayed appropriately against the write gate
signal. Since the erase gap is about 0.85mm (FD-55A " F models) or
0.585mm (FD-55G model) behind the read/write gap, it is necessary for
‘the erase driver to delay the write gate signal so that the written

data is completely trimmed by the erase head (tunnel erase). The

- 312 -



tunnel erase produces a guard band between the tracks preventing
deterioration of the S/N ratio resulting from a off-track (positioning

error). It also ensures disk interchangeability.

The WRITE DATA input pulse is latched by the data latch. And
appropriate write current is supplied to the read/write head by turning
on and off the two write drivers alternately.  When the write driver is

active, no read data pulse is generated by the read circuit. -

WRITE GATE input ]

5
Erase on delay ’ ' Erasg ggf
elay

Write gate (WG)

(U9, pin 16) . A-l_______,__.
Erase gate (EG) o
(TP2) -—-———-'J S l"

SIDE ONE SELECT _‘] - B § ) } [:

N

WRITE DATA U U U UUvu vy U
Data latch output L J 1 J l_J -l_J I
Write driver output P\

(U9,pin 21 or 22) Avf :

Write current __/_\ / \ W

Magnetizatiggsin 4]‘1 | | 11 EZ%Q%%/ 4

Magnetized
previously

(Fig.306) Write circuit waveforms
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(3) Low voltage sensor

The low voltage sensor is equipped to protect the FDD from erroneous
operation due to the internal circuits construction of the FDD during
unstable state of the supplied voltage such as at power on or off.

The output of this sensor is ANDed to all the output drivers of the FDD.
Therefo;e, in the unstable state of +5V and +12V power when the internal
logic of the FDD does not function normélly, it protects erroneous
operations of write driver and erase driver, erroneous signal output

to the host system, and etc.

Power on Power off

Py
+5V power ///;? 3.4v4 .4V 3.4nv4 .4V

Low voltage sensor
output

(U9,pin 17) . L~

. Note: Dotted line shows the LVS input pin 34 of U6, control LSI.

- {(Fig.307). Low: voltage sensor waveforms
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3-2-2.

Control Circuit

The control circuit consists of gates, detectors, and the stepping
motor control circuit. The gates are drive select gate to determine
the drive select condition, head load gate to detefmiﬁé the head load
condition (with head lcad solenoid models), spinale motor gate to
determine the rotational condition of the spindle motor, write/erase
gafe to control the actual write operation, etc. The detectors are
index/sector detector, track 00 detector,ufilé pfotect dé£éc£or, and
ready detector. The former three detectors (photo-transistors) are
mounted on the PCBA front OPT and the transport frame. And

the other circuits are mounted on the PCBA MFD control (mostly packed
in a control LSI (CMOS)). o ‘¥/%; ;

Fig.308 shows the block diagram.

- 315 -~



" Control LSI (U6) ! |
(]
. ]
| o
|
|
Oscilla- . Pulse E Output [ TRACK 00
tor ' generator ! driver| ' .. INDEX
! ®
' [ e READY
S ' )
DRIVE ) 1 = WRITE
SELECT = " Ready ! PROTECT
o3 | — detector !
. !
] ]
' |
H |
;gAgsiOIOA%_ Drive + Spindle motorﬁ '
select R = gate - : +=Spindle motor
gate : ¥
i i
] " 1
i Indicator : «Front bezel
| gate i indicator
! : dO\/er
' rive
MOTOR ON-o—o| ! l r circuit Head load
| .
! Head load T solenoid
T
! F_ gate ' Solenoid [~
I ' driver
| |
! I
' ! TP2
i Write/erase — | r » Erase gate
WRITE GATE = * gate T
R —t— = Write gate
| i
: ! Over
i v M drive, ™
' P’ ( circuit Stepping
: 1 motor
: ; i
DIRECTION | Stepping motor : Stepping f—e=
SELECT i control 1 motor | —m
STEP e ! i driver |—=
' ¢ g
o @
' :TP3
' 1TP6
(T S L __1 T
File protect detector
LVS - TP4
Index detector
TP1
&___1—‘ Track 00 detector
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Drive select gate classifies the external input signals into several
functions and transmits them into the control LSI.

The sclection of straps (short bars) determines the select condition
of the drive, head load and spindle motor operating conditions, and

turn-on condltlon of the front bezel indicator. Refer to items 1-11

and l 12 of the Spec1f1catlon as to the detailed function of each strap

The head load gate, adding the pre-ready condition to the selected head
load command by the drive select gate, turns on the solenoid drivér.

The head load gate also trlggers the internal over- drlve tlmer
constructed with a re- triggerable « counter and maintains the over-drive
circuit on for a determined perlod (26msec approx.). During this period,
+12V power is applled to the head load solen01d to execute the drawing
action of the solenoid stably._;

To protect the head positioning error by the 1mpact of the head loading,
the stepping motor is also over-driven. After the completion of the
over-driving, both the head load solenoid and the stepping motor are

maintained by +5V power to minimize the power loss.

The write/erase gate judges the FDD whether it can ‘execute write
operation or not and issues write gate and erase gate signals for the
write circuit. A specified delay time is established in the erase

gate signal by an internal counter (refer to Fig.306). "

The ready detector consists of speed detector, pre-ready latch, and
ready latch. The output of the speed detector which is constructed
with a re-triggerable counter becomes always TRUE (HIGH) when the
rotational speed of an installed disk (soft sectored) is more than
50%,'approx. of the rated speed. - The pre-ready latch detects the
first index pulse (pre-ready condition) after the speed detector
detects the 50% of the rated speed. The output of the ready latch
becomes TRUE (HIGH) when the second index pulse after the 50% of the
rated speed, then the READY condition is informed to the host system
through the output driver, U2 (pin 1 ~ 3).
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Rotation starts

Disk speed : ———’””—_—_’___ﬂ_,_————*"' Constant speed

Index sensor output | I ' l| J] ﬂ
(TP4) : : . .

Speed detector

output in U6 _1_J ' : I_l

Pre-ready latch

output in U6 Pre-ready state
Ready latch output 600msec  Max.

(U6, pin 12)

Ready state

READY signal

800msec ,Max.

R B A

+—== Head load enable

(with head load solenoid
model)

(Fig.309) Ready detector waveforms

Stepping motor contrcl circuit is constructed with direction latch,
internal step pulse generator, shift register, phase drive selector,

. overdrive timer, etc.
Direction latch is a circuit to- sample and hold the head seek
direction designated by the DIRECTION SELECT signal at every inpuﬁ
of the STEP pulses. | '
The internal step pulse generator is constructed with a counter and
a pulse generator. The counter is triggered at the trailing edge
of the STEP input pulse, and the second internal step pulse is
generated with a delay of 3msec, approx. from each STEP input pulse by
the pulse generator. The internal step pulse generator functions only
in a 48tpi FDD. It makes the stepping motor rotate for 2 steps (3.6°)
in response to one STEP input pulse. In a 96tpi FDD, the stepping
motor rotates for one step (1.8°) in response to one external STEP

pulse.
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Outputs of the direction latch and the internal step pulse generator
are input to the shift register ana phase drive selector, and ihey '
are converted to the appropriate timing signals for uni-polar one-phase
drive (partially 2-phase drive) of the 4-phase stepping motor. These
phase drive signals are supplied to the stepping motor driver, U8
(output pins 10 v 13). In order to improve the torque margin in the
seek operation, partially 2¥phase d;ivevperiod is provided by the

phase drive selector only in the"initialistage when the drive phasé

is changed. s | CoT Za ol

The output from the internal step pulse generator is also supplied to
the over-drive timer constructed with a re-triggerable counter. During
the active period of this timer (75msec,appfox.), +12V power is supplied
to the stepping motor coils throughﬁéhé ove£¥drive circuit (Q3) to
produce enough torque required for the héad seek and the settling
operations. After the completion of the settling, only +5V power is
supplied to the stepping motor through the diode, CR3, which.minimize
the power loss by supplying only the required torgue for the holding

of the stop position. By the above consideration, heat radiation from
the motor is depressed to the minimum level and the stepping motor

power consumption of 0.25W, approx. at the :stop condition is achieved.
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DIRECTION SELECT

Step-out

‘L Step-in

L

n

STEP

Direction latch output
in U6

== =5

48tp1 FDD:

Internal step pulse gen.

s

| 1

.

Second step delay

3ms,approx.
11

||

»

75ms,

approx.

output in U6

Overdrive timer output

Overdrive
operation

(U6,pin 19)

Motor driver inputs
PHASE A (U8, pin 4)

|
Bl
//

N —

.

PHASE B (U8,pin 5)
(TP3)

PHASE K (U8,pin 6)

T

4%

N

L

"

JZZ%Z%237234

7 77
VA7)

PHASE B (U8,pin 7)

96tpi FDD:
Internal step pulse gen. J
output in U6

tl

tl

|

Ay

t2

75ms, approx.

l %

Overdrive timer output

[

]

(U6,pin 19)

Motor driver lnputs

PHASE A (U8,pin 4) E
PHASE B (U8,pin 5)
(TP3)

PHASE X (U8,pin 6)

)y

PHASE B (U8,pin 7)

Vi 77

t2

tl:

£2

Second step delay (3ms,approx.)

{C

in

R

t2: Partial 2-phase magnetization (0.6ms,approx.)

(Fig.310) Stepping motor control circuit waveforms
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3-2-3.

Servo Circuit

The servo circuit aims to maintain the roﬁational speed of the spindle
motor at 300rpm (or 360rpm), and the circuit is mounted on the PCBA
assembled with the spindle motor.

Start and stop of the spindle motor (DD motor Ass'y) is controlled by
the MOTOR ON signal supplié@ through the spindle motor gate in the
control circuit. ' : S '
The spindle motor is a long life DC brushless motor havingl2—phase or
3-phase coils and bi-polar drive system.‘ The coils are driven by the
exclusive drive IC. Energization and magnetized direction of the coils
are cdntrolled by the signal from the hall elementéimounted on the PCBA
around the rotor so that they.ére chéﬁgeduég;régbohding to the designated
rotational direction.

The rotational speed is maintained stably‘and precisely. The feedback
signal from the AC tacho-meter in the rotor is converted into the drive
voltage (F-V conversion) by servo IC, and supplied to the drive IC

through the phase compensation circuit.

Several manufacturers' spindle motors are used in FD-55 series for the
stable supply of the motor. Though these motors'are_almost the same
in the function and performan¢e,'they-are different in external view

because of a little difference in the servo circuit, etc.
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3-3. FUNCTION OF TEST POINTS AND VARIABLE RESISTORS
Fig.31l1 shows the mounting position of the test points and variable

resistors.

Name plate -

PCBA version (two digits)
G TP
Ass'y revision No. (OV)6 5 4 321

(A )

1

PCBA MFD control #B

G 10 9 8 7
(ov) TP

Index sensor LED

Ass'y version
( two digits;\

Ass'y revision (A N)

TRAC

PCBA DD motor servo

File protect sensor LED

Notes: 1. Some versions or some revision numbers of the PCBA MFD control

4B have not the variable resistor R5.
2. Some types of DD motor Ass'y have not the variable resistor RIl.

(Fig.31l) Location of test points and variable resistors
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3-3-1.

Function of Test Points

Twelve test points (two for ground) are equipped on the PCBA MFD
control for the check and adjustment of-the FDD.

TPl (Track 00 sensor)

Test point to observe the output of the track 00 detection photo-

transistor.

The signal level at this TP ié‘opposite to that of the TRACK 00 output
signal. When the head is on track 00 or around track 00 position, TPl

becomes HIGH level.

The voltage of TPl should be more than 3V at track 00 and less than 0.5V
at track 02 (48tpi) or track 04 (96tpi). ... . . .-

TPl (Track 00 sensor) (//,. 3.0V, Min.
pa 0.5V,Max.
Track 02(04) and -y 4—— Track 00

greater track

(Fig.312) Typical waveform of TPl

Note: The TRACK 00 output signal goes TRUE (LOW level) oﬁl§ when the

(2)

phase A coil of the stepping motor is eheigiiéd and the direction
latch is set to the step-out direction (refer to Fig.310). Therefore,
the level change timing of the TRACK 00 sighal is ﬁotjbdhsisfent

with that of the TPl signal. v - S

TP2 (ERASE gate)

Test point tc ohserve the output of the erase gate.
Whoen T2 1+ 74 level, erass corrent flows through the erase head.

This TP is used for the check of the reguired delay time of the erase
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gate signal against the WRITE GATE input signal.

WRITE GATE input signal l

TP2(Erase gate) | ' |

On-delay Off-delay

(Fig.313) Typical waveform of TP2

Delay FD-55A ~ F NE FD-55G
On-delay 200 ~ 320ys 175 ~ 210ys
Off-delay 860 " 950us 500 v~ 550us

(Table 302) Erase gate delay

(3) TP3 (Phase B)

Test point to observe the phase B magnetized period of the stepping
motor. For the 48tpi FDD, it is also used for observing the delay

time of the second step pulse which is produced automatically in the |
FDD. It is also ~used for all the FDDs, as the observation point of the

partlal 2 phase magnetlzatlon timing of the stepping motor.

For the»48tp1 FDD the stepplng motor rotates for 2 steps in response

to one STEP input pulse. Therefore, TP3 goes HIGH level for a specified
time when a step-out command from an evep track or a step-in command
from an odd track is executed. Refer to Fig.310.

For the 96tpi FDD, the stepping motor rotates only for 1 step in
response to one STEP input pulse by which one track space is moved.

TP3 maintains HIGH lebel when the head is on the 1+4n(n=0,1,2,---)

track (phase B magnetized) or for a specified time during step-in or
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step-out operation from the above 1+4n track.

48tpi FDD: 1

STEP input pulse —1J

3
| U
TP3(Phase B magnetizedmav : m

Second step delay tl

(3ms, approx.) — t2 Partial 2-phase magnetization

(0.6ms, approx.)

tl+t2= 3.6%0.3ms
96tpi FDD: | .
1 2 3 4 5

STEP input pulse '_L U <U ‘ U 1I
TPB(PhaseAB magnetized) /47, A/ EZ???ZZZZZZ/

Step pulse interval — = %

t2

Partial 2-phase magnetization
0.6*0.2ms

t+t2=t+(0.6+0.2)ms -

(Fig.314) Typical waveform of TP3

(4) TP4 (Index)
Test point to observe the output of the index detection photo-transistor
after inverting the level by the Schmitt inverter.
The signal level at this TP is opposite to that of the INDEX -output
signal. When the index hole or sector hole (hard sectored disk) is
detected, HIGH going pulse is observed at TP4. The photo-transistor is
mounted on the PCBA front OPT and the LED is mounted on the PCBA
DD motor servo.

The test point is used for the following purposes.
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(a) Confirmation and adjustment of the disk rotational speed. Speed is

adjusted by the variable resistor Rl on the PCBA DD motor servo.

Note: Some types of DD motor Ass'y have not the variable resistor Rl
for rotation speed adjustment. In such a DD motor Ass'y, no
adjustment is required and the rotation speed is determined by an

oscillation frequency of the ceramic oscillator mounted on the

PCBA DD motor servo.

(b) Confirmation and adjustment of the index burst timing. Burst timing

is adjusted by the fixing screws of the PCBA front OPT.

TP4 (Index) ; (1

Index .
interval Pulse width

(Fig.315) Typical waveform of TP4 (Speed observation)

Items FD-55A v F FD-55G
Index interval 200*3ms 166.7%+2.5ms
Pulse width 2 "% 5. 5ms ' 1 ~ 8Bms
Burst delay 200%£200us 165x165us

(Table 303) Index timing

' TP4 (Index) ' ] ' ]

TP7 or 8 It

(Pre-amp. output) W

Index burst delay

(Fig.316) Typical waveform of TP4 (Burst timing observation)
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(5)

TP5 (Read data)

Test point to observe the read data pulse

The signal level at this TP is opposite to that of the READ DATA output

signal.

TP5 (Read data)

Pulse width

AL‘J P ]:-‘v

2F [interval

4/3F interval

1F interval -

(Fig.317) Typical waveform of TP5

Fig.317 shows the waveform at TP5 in normal data read operation.

In the FM method, 2F and 1F intervals are observed, while 2F, 4/3F, and

1F intervals are observed in the MFM method.

Ttems FD-55A ~ F FD-55G
2F interval 4ys, Nom. 2us, Nom:'
4/3F interval 6us, Nom. 3pys, Nom.
1F interval ’8us,'Nom. 4us, Nom.
Pulse width 1+0.5us ~ 0.5%0.25us

(6)

(Table 304) Read data pulse timing

TP6 (File protect sensor)

Test points to observe the output of the file protect detection photo-

transistor.

The signal level at this TP is opposite to that of the WRITE PROTECT

output signal.
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(5) TPS5 (Read data)

‘Test point to observe the read data pulse

The signal level at this TP is opposite to that of the READ DATA output

signal.

TP5 (Read data)

Pulse width

2F

interval

4/3F interval

1F interval .

(Fig.317) Typical waveform of TP5

Fig.317 shows the waveform at TP5 in normal data read operation.

In the FM method, 2F and 1F intervals are observed, while 2F,

1F intervals are observed in the MFM methed.

Items FD-55A ~v F - FD-55G
2F interval 4ps, Nom. 2ys, Nom:
4/3F interval 6pys, Nom. 3pys, Nom.
1F interval 8us, Nom. 4ys, Nom.
Pulse width 1+0.5us "~ 0.5%0.25us

(Table 304) Read data pulse timing

(6) TP6 (File protect sensor)

4/3F,

and

Test points to observe the output of the file protect detection photo-

transistor.

The signal level at this TP is opposite to that of the WRITE PROTECT

output signal.
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operation cannot be done) is installed, TP6 becomés HIGH level.
The voltage of TP6 should be more than 3V at masked notch and less
than 0.5V at open notch (write enable condition).

L}

oo 3.0V, Min.
TP6(File protect sensor)

- ———— 0.5V, Max.

Notch cpen «t———j Notch masked

(Fig.318) Typical waveform of TP6

(7) TP7, TP8 (Pre-amplifier)

Test point to observe the read pre-amplifier output signals.

The pre-amplifier has two outputs of the order of several dozen to
several hundred mVp-p, and they differ in phase by 180° (opposite phase).
Both outputs are observed at TP7 and TP8 respectively.

For an accurate observation of the read waveforms, use two channels of
an oscilloscope with one channel set to Invert mode and Add mode of
both channels. Uéé;b (OV) test point for the oscilloscope ground.

TP7 and TP8 are used for checking various characteristics of the
read/write head and also for the check and adjustment of the head seek

mechanism such aéfﬁféck alithent;

(Pre-amp.)

TP7,TP8 N\ N N L sy, approx.
‘\\\///' NS ‘\\\/r \\/r '

'(Fig.319) Typical waveform of TP7 and TP8

(8) TP9, TP10 (Differentiation amplifier) _
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Test points to observe the differentiation amplifier output signals.
Like the pre-amplifier, the differentiation amplifier also has two
outputs of the order of several hundred mVp-p to several to several

Vp-p which differ in phase by 180°. Both outputs are observed at TP9
and TP10 respectively.

For an accurate observation of the waveforms, use two channels of

the oscilloscope with one channel set to Invert mode and Add mode

of both channels. i

Use G (0OV) test point for the oscilloscope ground.

TPS and TP1l0 are used for checking the total operation of the read/write
head and the read amplifier and for the check and adjustment of the head

seek mechanism such as track alignment. - - S

e A A sl AN
(Differentiation _/ o~V \\// \\j/ X\J/ \\ V,approx.

amp.)

(Fig.320) Typical waveform of TP9 and TP1lO
(9) TP G (OV) -- PCBA MFD control, PCBA read write amp.
TP G is equipped respectively for two test point blocks (TPl ™ 6 and
TP7 ~ 10). They are used as the ground terminals for measurement

equipment. Be sure to use a small size clip to obtain a probe ground

of the equipment.
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3-3-2.

(1)

(2)

Function of Variable Resistors

On the PCBA MFD control and the PCBA DD motor servo, maximum two
variable resistors are mounted.

The PCBA MFD control of some PCBA versions and some revision numbers
has not the variable resistor R5. Also some types of DD motor Ass'y
have not the variable resistor Rl on the PCBA DD motor servo.

However, there is interchangeability in function and performance
between these PCBAs with the variable resistorvand without the
variable resistor as far as they have the same parts number (8 digits)
and the same version number (2 digits). It is not necessary to identify
one from another as the spare parts.

The variable resistors are correctly adjusted before the shipment of
the FDD and fundamentally they shall not be readjusted except for by

a trained technicians.
Rl on PCBA DD motor servo (Disk rotational speed adjustment)

Variab;e resistor for adjusting the rotational speed of the disk.

It is adjusted so that the index pulse intervél at TP4 or at the INDEX
output signal is 200msect3msec for FD-SSA Vv F and 166.7msect2.5msec for
FD-55G (see Fig.315).

For the DD motor Ass'y without the variable resistor R1l, the rotation

speed of the motor is fixed by the ceramic oscillator in the servo

circuit and no adjustment is :equifed.
RS on PCBA MFD control (Read data asymmetry adjustment)

Variable resistor for adjusting the asymmetry of the read data pulse.
Some PCBAs have this variable resistor and others have fixed resistor
instead of it.

For a PCBA with the variable resistor, RS5, write 1lF data and observe
the pulse intervals at TP5 or at the READ DATA output signal during

read operation. Then adjust the variable resistor so that the read
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data asymmetry in Fig.321 takes the minimum value. For a double sided
FDD, repeat this operation alternately for side 0 and side 1 heads to

obtain the minimum asymmetry for both sides.

1

TPS (Read data) __JFT i

3

2
il 11
t—-Asymmetry 0

1F intervaIAJ

l 2 f
i
Asymmetry
FD-55A v F: 0.6us,Max.
Trigger FD-55G : 0.3us,Max.

(Fig.321) Read data asymmetry
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SECTION 4

MAINTENANCE
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4-1. GENERAL

4-1~1. Periodic Maintenance

The FDD is designed to be free from periodic maintenance such as

replacement of parts, grease-up, etc. when‘it is operated at a normal

operation duty.

However, cleaning of
recommended since it
If some of the parts

condition, or if the

the magnetic head using a cleaning disk is
is effective to improve the reliability of the data.
in the FDD are operated at a specially heavy duty

FDD is operated over 5 years, it is recommended

to replace the wear parts according to Table 403.

Periodic maintenance items Recommended Required Referred
cycle time items
v ; ic head -3-
Cleaning of magnetic hea Refer to 4-3-1 S min. 4-3-1
and 4-3-2
Replacement of wear parts Refer to 4-1-3 and 4-5.

(Table 401) Periodic maintenance items
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4-1-2. Check and Adjustment

Table 402 shows all of the check and adjustment items.

Following items do not require periodic maintenance. Check and
adjustment should be done when required during replacement of the
maintenance parts or during trouble shooting referring to items 4-2
and 4-3.

The numbered procedure in Table 402 shows a typical procedure of the
general check and adjustment all over the FDD.
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Steps Check and adjustment items Required time | Referred items

1 Adjustment of set arm , 5 minutes 4-4-1
position

2 Adjustment of clamp arm 5 minutes 4-4-2
position ‘ : :

3 | aAdjustment of front lever S minutes 4-4-3

4 Adjustment of arm lifter 5 minutes 4-4-4
(Model with head load solenoid only) : :

5 Check of CSS Ass'y - . 5 minutes 4-4-5
(Double sided CSS model only)

6 Check of file protect sensor 5 minutes 4-4-6

7 Check and adjustment of disk 5 minutes 4-4-7
rotational speed

8 Check of erase gate delay 5 minutes 4-4-8

9 Check and adjustment of head touch 5 minutes 4-4-9

10 Check and adjustment of asymmetry 5 minutes 4-4-10

11 Check of read level 5 minutes 4-4-11

12 Check of resolution 5 minutes 4-4-12

13 Check and adjustment of track 10 minutes 4-4-13
alignment : :

14 Check and adjustment of track 00 5 minutes 4-4-14
sensor

15 Check and adjustment of track 00 5 minutes 4-4-15
stopper '

16 Check and adjustment of index 5 minutes " 4-4-16
burst timing : e

(Table.402) Check and adjustment items
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4-1-3.

Maintenance Parts Replacement

It is recommended to replace the wear parts periodically if the FDD

is operated at a specially heavy duty condition or if it is operated

~ over five years. Periodic replacement is not required for the parts

if the FDD is operated at a normal operation duty.

Table 403 shows all of the maintenance parts. Replace the wear parts
according to the recommended replacement cycle. Periodic replacément
is not required for parts without a recommended replacement cycle.

The replacement of the parts should be doné according to each referred

item in Table 403.

Notes for Table 403:

(1)

(2)

(3)

(4)

(5)

If two parts numbers are listed for one part, either of the two may be
used. Fundamentally, parts without brackets are used at the shipment
though parts with brackets may be used since they are interchangeable

as spare parts.

Since the parts number versions of the PCBA MFD control #B and the PCBA
front OPT vary depending on some factors such as signal interface
condition, be sure to confirm the version by checking the name plate

on the actual printed circuit board.

The head carriage Ass'y are used always in pair with two guide shafts.
The head carriage Ass'y represented by listed parts number in Table 403
includes these guide shafts which parts number is different from that

of a head carriage Ass'y itself without these guide shafts.

The listed parts numbers of the front bezel Ass'y and the front lever
Ass'y are those of standard color (black). For designating other

color, use the corresponding parts number.

'The parts number version of the front bezel Ass'y and the front lever
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()

(7)

(8)

Ass'y is =50 which is different from the version (-00) of the
conventional FD-55 series listed in the Maintenance Manual. This
difference indicates that the material is changed from ABS to PPHOX

(Zyron) . Both of the assemblies are interchangeable between -50 and -00.

The head load solencid Ass'y applies only to the models with head
load solenoid. The CSS Ass'y applies only to the double sided models
without head load solenoid. The head load solenoid Ass'y and the

CSS Ass'y will never be installed together in a model.

The parts number of the head load solencid Ass'y is different from that
(P/N 17766799-01) of the conventional FD-55 series listed in the
Maintenance Manual. This is because of partial improveﬁent of the
Ass'y. Both new and old assemblies are interchangeable each other.

The head load solenocid Ass'y of the listed parts number in this manual
need not adjustment of head protector. Therefore, the explanation

for it is deleted from this manual.

The parts number version of the head pad for single sided models is -0l
which is different from the version (~00) of conventional FD-55 series
listed in the Maintenance Manual. This is because that the diameter

of the pad is decreased a little for improving the function. Be sure
to note that the improved smaller pad has not interchangeability with
the old type when it is attached to the pad arm (refer to item 4-5-11).

Periodic replacement is not reguired for parts without a recommended
replacement cycle. Replace the parts when required such as during

repair.

If two recommended cycles are listed, the cycle which the parts reach

first should have priority.

(11) The required time for replacement includes the time for basic check

and adjustment after the replacement{
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4-1-4. Maintenance Jigs and Tools

The following are the jigs and tools required for adequate maintenance

of the FDD.
(1) Equipment
(A) When Simulator KA (off-line exerciser, abbreviated to SKA) is used:
(a) Two different models of SK2 are used for the maintenance of FD-55A
through F, and for FD-55G. For FD-55G, désignate SKA(-G).. ~.

The following accessories are necessary for operating the SKA (the

accessories are supplied with the SKAa).
i) SKA/FFD interface cable (-00)
ii) Check cable #1 (for observation of control signals)

iii) Check cable #2 (for observation of read amp. output signals)

iv) SKA/FDD power ‘cable

(b) Oscilloscope (two channel)

(c) DC power supply (+12V, 1.2A and +5V, 2A) or SKA power supply.
The following accessory is required for the power supply (The
accessory is supplied with the SKA power supply).

i) Power cable (4P)
(d) Thermometer and hygrometer
(B) When SKA is not used:
(a) FDD controller and DC power supply (user's system)
(b) Oscilloscope (two channel)

(c) Frequency counter
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(d) Digital volt meter
(e) DC clip-on ammeter

(f) Thermometer and hygrometer
(2) Tools
(a) Cross-point screwdrivers, M2.6 and M3
(b) Common screwdriver, small size
(c) Hexagon wrench key, 1l.5mm
(d) A pair of tweezers
(e) Round nose pliers
(£) Cutting pliers
(g) Solder and soldering iron
(h) Cutter knife |

(3) Special jigs

(a) Max. media jig (Jig C, P/N 1789Q746-00)
(b) Alignment adjustment jig (P/N 17851100-00)

(4) Disks
(a) Work disk (commercially available disk)
(b) Cleaning disk (commercially available cleaning disk)

i) Single sided type
ii) Double sided type

(c) Alignment disk (CE disk)
i) Single sided, 48tpi type (P/N 149500016-20)
ii) Double sided, 48tpi type (P/N 14900C16-21)

iii) Single sided, 96/100tpi type (P/N 14900016-23)
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iv) Double sided, 96/100tpi type (P/N 14900016-24)
(d) Level disk (P/N 14900015-00)
(5) Other articles used during maintenance

(a) Absolute alcohol (Ethanol) e
(b) Cotton swab or gauze T
(c) Locking paint (3 Bond, 1401B)

(d) Screws and washers (Refer to item 5-2-2)

Note: Be sure to use well calibrated equipment.and disks.
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4-2. PRECAUTIONS

4-2-1. Torque Applied to Screws and Locking Paint

The following torque should be applied to screws, unless otherwise

Specified.
'Size of screws Torque
M2 : 2kg-.cm
M2.6 : 4.5kg-cm
M3 6kg-cm
M3 set screw 4.5kg.cm
M3 plastic screw 1l.5kg.cm

.(Table 404) Torque applied to screws

For tightening or loosening M3 set screws for adjustment and parts

replacement,’the following procedure should be followed.

(1) For adjustment, remove out the set screw and also remove the locking

paint which had applied to the screw itself and around it.

(2) Apply fresh locking paint to the first three threads of the set screw

with some narrow object such as a pair of tweezers.
(3) Adjust or tighten the set screw with the specified torque.

For other screws than set screws, apply a drop of locking paint to the

designated points after tightening them.
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4-2-2. Handling of Connectors
(1) Types of connectors
The following connectors are used for the FDD.

(a) J1: Interface connector

(b) J2: Power connector

(c) J3: IC socket for terminator (resistor network)
(d) J4: Head load solenoid & track 00 connector

(e) J5: PCBA front OPT connector 7 '

(f) J6: Stepping motor connector

(g) J7: Spindle motor (DD motor ﬁsé‘f} connector

(h) J8: (Option) Disk sensor connector

(i) J9: Head connector

(§) J10: (Option) 1/1 size front bezel indicator connector

(k) J11: (Option) Door close switch connector of HD sensor connector
(1) J12: (Option) PCBA VFO OPT connector |

(m) J13: (Option) Door lock solenoid connector

(2) Connection and disconnection of the connectors
Be sure to turn the power off before connecting and disconnecting the
connectors. Connection or disconnection should be done straightly and

correctly without applying’excessive.force to the cables and theApost

pins.
(3) Precautions for handling the white connectors (J6, J7, J11, J13)
(a) Disconnection of the connector
As shown in Fig.402, carefully pull up the edges of the upper
protruding area of the conneétor little by little with the finger

nails or with a screwdriver.
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File protect sensor

//-— PCBA front OPT

N 4
L J12(Option)

— J9
—— JS

Index sensor

9(Option)

10(Option)

Top view of the FDD

DD motor Ass'y(Spindle motor)
/ Yaihi

———— J11(Option)
J3
::::::Jl(Card edge)
////——.JZ
iy Bottom view of the FDD

./ N

J12(Option)
J9
JS

J8 (Option)

PCBA MFD control #B

(Fig.401) Types of connectors
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(a)

Connector J11 (option) is installed upright on the PCB. Though the
shape of J11 is little different from the connector below in the
figure, pull up the edges of the upper protruding area in the same

manner.

Housing clamper Upper protruding area

321 ush up

Pin numbers

Post pin side

(Fig.402) Disconnection of white .connector

Connection of the connector : LT P

Push the connector into the post pin on the PCBA with the housing
clamper up. ‘ R

For the connector J11 (option), bring the hole of the pin onto the
post pin position and push it. - It will not be pushed in an ?pposite

location.

Removal of the pin (for reference)

Refer to Fig.403.

Depressing the stopper of the pin lightly with a narrow object such
as a pair of tweezers, pull the cable in the direction indicated by
the arrow.

Insertion of the pin (for reference)

Before insertion, check the following three points.

i) Confirm that the sheath and the core of the cable are securely
clamped.
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Clamp securely Stopper (push)

$
| Ca%le i

%%LLD Contact area

Housing clamper

(Fig.403) Sectional view of white connectors

ii) Confirm that the stopper is lifted as in Fig.403 and it inhibits
accidental removal.
iii) No tarnish or contamination should be on the contact area of the

pin or the PCB side post pin. If there is, remove it.

Contact failure may happen if any of these three points is not
satisfied.

When you insert the pin, it should be so inserted that the stopper
faces the opening side of the housing.

After the insertion, check the connection by pulling the cable lightly.
(4) Precautions for handling the black connectors (J4, JS, J9, J10, J11)

(a) Disconnection of the connector

i) Pull out J4 connector (head load solenoid and track 00 connector)
slowly holding the cable with a pair of tweezers or a round nose
pliers carefully.

ii) For pulling out JS5 (PCBA front OPT connector) and J9 (head

connector) , remove the screw fixing the cord guide (see Fig.S501,
No.l) and pull the connector holding the cable and housing slowly.
Be sure not to apply tension to the fine cables of the J9 (head

connector) .
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iii) For J10 (option) and J12 (option), pull out slowly in the same

manner as in item i) and ii).
(b) Connection of the connector

Make the polarizing key position of the housing correspond with the
lack of the post pin, and push the housing carefully with the

fingers.
(c) Removal of the pin

Lifting up the stopper of the housing with a narrow object such as
cutter knife, pull the cable with a pair of tweezers in the direction

indicated by the arrow. Refer to Fig.404.

Stopper (pull up)

Projection
Clamp securely
:ém " Cable
Contact area | —

(Fig.404) Sectional view-of black connectors
(d8) Insertion of the pin

Before insertion, check the pins according to item (3)-(d), i) through
iii). v
When you insert the pin, it should be so inserted that the projection
side faces the stopper of the housing. After the insertion, pull the
cable with a pair of tweezers softly in order to confirm whether it

is securely connected.
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4-3-2. Head Cable Treatment

Head cable should be arranged correctly by the clampers with appropriate
margin in length so that the head carriage can move on the guide shafts

smoothly.

(1) Clamp the head cable with cable clamper B so that the cable has
appropriate looseness when the head carriage is set to track 00 (rear

end of the moving area). The appropriate length of the head cable from

the head carriage output to the first cable clamper is approximately
SOmm.

Head connector

Cable clamper B

Head cable
fixed area

Head cable

9C0mm

- Note: The figure uses the double sided FDD. The same cable arrangement
is applied to the single sided FDD.

(Fig.405) Head cable arrangement
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(2) Form the cable not to have excessive looseness in the area from the

head connector to the cable clamper B.
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4-2-4, Initial Setting of SKA
Following‘initial setting is required for operating the SKA.
4-2-4-1. Cable connection and setting of power supply voltage
(1) Set the output voltage of DC power supply to +12V and +5V, approx.

(2) Turn the DC power off and connect the power cable to the PSA (SKA PWR)

connector of the SKA.
(3) Set the FD PWR switch of the SKA to the OFF position.

(4) Connect the FD PWR OUTPUT of the SKA and the FDD with the SKA/FDD power

cable.

(5) Connect the SKA/FDD interface cable. Pay attention to the identification

mark of the connector (V) so that it locates at the pin 1 and 2 side.

DC power supplies

(+12V, +5V)
SKA/FDD power cable
L
- N5
" SKA/FDD interface cable ‘ L Power cable
69
FD INTERFACE A
i - = = = —
i PCBA MFD control #B l ‘Ci-'-”f =
1
I N
:D J2 TP, G i NPsz\
' TP%G |Check cable #2
\ - FD PWR
J1l ' l | OUTPUT
: | ICheck cable #1
L , | SKA
I FDD J

(Fig.406) Connection of SKA cable
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(6) Connect the check cable #1 (Flat cable, brown 7P connector at the FDD
side and white 5P connector at the SKA side) between the terminals 1 ~ §
of the SKA and TPl v TP6, G of the FDD. For the SKA side, be sure to
match the pin numbers of the connector housing and the terminal numbers
of the connector. For the FDD side, cable connection side pins should-

be connected to the TPl Vv 5 side.

(7) Connect the check cable #2 (shield cable is used partially, 5P connectors
at both ends) between the terminals 6 v 9, G of the SKA and TP7 ~ TP1O,
G of the FDD. Be sure to match the pin numbers of the connector housing
and the terminal numbers of the SKA as in Fig.407.
The shield cable side is TP7, 8, and terminals 6, 7 of tﬁe SKA.

(—Cable connection side (TP1NS)

3 7P 5p
o3 . Check cable #1 A= . .
° = ] —
i = El | \JE n
(] "‘______ __': , | -
o)a -
1 v
FDD TPs SKA terminals 1S
Shield cable side
3
e \\ Check cable 42 f BB
. |-
oo D }-Shleld cable side
FDD TPs

SKA terminals 6%9,G
Connector housing No.
(Fig.407) Connection of check cable
(8) Turn the DC power on. Set the FD PWR switch of the SKA to the PSA side.
(9) Key in "CB". (+5V VOLTAGE)

(10) Adjust the DC power voltage so that the DATA indicator of the SKA
[Id1] (v) indicates the value within the range of 5.00%0.1V.
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(11) Key in "F". (STOP)
(12) Key in “CC". (+12V VOLTAGE)

(13) Adjust the DC power voltage so that the DATA indicator of the SKA
[IJdT] (v) indicates the value within the range of 12.00%0.24V.

(14) Key in "F". (STOP)
Note: The above items (1), (2), (9) ~ (14) may be omitted for replacement

of the FDD or a temporary FDD power off. Remain DC power on and
control the FDD power by the SKA PWR switch.
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4-2-4-2,

Setting of the maximum track number

Before the check and the adjusﬁment of the FDD, set the maximum track
number according to the following instructions. S i

The setting will be maintained until the méin DC poweflkfé}-SKA) is
turned off or until the RESET swltch of the SKA is depressed 'Since
The FD PWE switch is lndependent of thls settlng, it is convenlent to

maintain the main DC power on for the suc03551ve operatlons.

‘The initial setting of the follow1ng is not requxred 1f the ma ximum

(2)

track number is the same as thg initial value (79) of the SKA.
Key in "CF". (SET TMAX)

The maximum track number set at that time is indicated withrthe latter

two digits of the DATA indicator [T T] (track).

Note: If there is no change in the maximum track number in item (2),

(3)

e.g.

depress "F" key.
Key in a new maximum track number (two digits) in decimal notation.
48tpi: CF 39 (for 40 cylinders)

96tpi: CF 79 (for 80 cylinders)
96tpi (High density): CF 76 (for 77 cylinders)
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4-2-4-3. Setting of éteé rate and settling time
Before check and adjustment of the FDD, set the step rate and the
settling time according to the following instructions.
The settlng will be malntalned until the main DC power (for SKA) is
turned off or untll the RESET switch of the SKA is depressed.
If thevstep rate and the settling time are the same as the initial
valués 6f the SKA (step rate: 6msec, settling time: lS5msec), the
initial setting of the followlng is not required. This case is applied
to 48tp1 FDDs.

(1) Key in "DB". (SET STEP RATE)

(2) Step rate set at that time is indicated by 0.lmsec scale on the DATA

indicator [IT1J]J (ms).
e.g. DATA indicator [TI8IA indicates 6.0msec.
(3) Key in a new step rate down to one decimal place (unit: msec).

Note: If there is no changé in step rate in item (2), omit item (3) and

forward to item (4).
(4) Key in "F". (STOP -- Setting of the step rate completes.)

(S) Settling time at that time is indicated by 0.lmsec scale on the DATA

indicator [(ITA] (ms)
e.g. DATA indicator (I/I3]0) indicates 15.0msec.
(6) Key in new settling time down to one decimal place (unit: msec).

Note: If there is no change in settling time in item (5), omit item (6)

and depress “F" key to complete the operation.
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(7) Depress npn key. (STOP -- Setting of the settling time completes.)

e.g. 48tpi FDD: DB 60 F 150 F

(step rate: 6msec, settling time: l5msec)

96tpi FDD: DB 30 F 150 F

(Step rate: 3msec, settling time: 15msec)
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4-2-4-4.

Level disk calibration

Setting of the following calibration value is required for accurate

measurement before the check of the read level or the resolution.

Use a level disk with a calibration value (100% center) written on the

label. The setting will be maintained until the main DC power (for SKA)

is turned off or until the RESET switch of the SKA is depressed.

If the calibration value is the same as the initial value (100%) of the

SKA, the initial setting of the following is not required.

(1) Innermost track read level

(d)

Key in "DO". (CALIBRATION READ LEVEL)

Calibration value set at that time is indicated in the latter three

digits of the DATA indicator [T 11] (%).

Key in a new calibration value written on the level disk label

(three digits, Max.)

Key in "F". (STOP)

Note: If there is no calibration change in item (b), omit item (c¢) and

depress “F'" key.

(2) Innermost track resolution

(a)

(b)

(c)

Key in "D1". (CALIBRATION RESOLUTION)

Calibration value set at that time is indicated in the latter

three digits of the DATA indicator [L11] (%).

Key in a new calibration value written on the level disk label

(three digits, Max.)
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(d) Key in "F". (STOP)

Note: If there is no calibration change in item (b), omit item (c) and
depress "F" key. -

e.g. READ LEVEL 103%, RESOLUTION 96%: DO 103 F, D1 96 F CoE
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4-2-4-5. Alignment disk calibration

(1)

Setting of the following calibration value is required for accurate
measurement before the check and adjustment of the track alignment.

Use a correctly calibrated (0% center) alignment disk with a calibration

'value written on the label. The setting will be maintained until

the main DC power (fecr SKA) is turned off or until the RESET switch of
the SKA is depreésed.
If the calibration value is the same as the initial value (0%) of the

SKA, the initial setting of the following is not required.

SIDE O alignment

(a) Key in "EO". (CALIBRATION SIDE O ALIGNMENT)

(b) The calibration value set at the time is indicated in the latter two

digits of the DATA indicator (I 117 (%), and the polarity is indicated
in the initial digit. If a "0" is indicated, the polarity is positive.

Polarity indication: plus /~, minus -

{(c) Key in a polarity and a new calibration value (two digits, Max.)

written on the alignment disk label.
Designation of polarity: Depress "B" key only for minus designation.

(No designation is required for plus).

(d) Key in "F". (STOP)

(2) Side 1 alignment (Double sided only)

(a) Key in "E1". (CALIBRATION SIDE 1 ALIGNMENT)

(b) The same as in item (1)-(b) ~ (d).
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INDEX output signal -U U . ) .

Lobe pattern %
~ (TP9,10) _ ,

o A B

Notes: 1. The lobe pattern ratld is callbrated in the SKA according to
the following expression.

. A-B
Lobe pattern ratio = x100~-Calibration value (%]

after calibration Lérger one of A & B

2. If the calculated value with the above expression is positive,
the polarity is plus, while the polarity is minus when the
value is negative.

(Fig.408) Calibration of alignment lobe pattern
(3) Index burst timing

(a) Key in "ES5". (CALIBRATION INDEX TIMING)

(b) The calibration value set at that time is indicated in the latter
three digits of the DATA indicator [I11] (us), and the polarity is
indicated in the initial digit. (Refer to item (1)-(b)).

If a "0O" is indicated, the polarity is positive.

(c) Key in a polarity and a new calibration value (three digits, Max.)
written on the alignment disk label. Refer to item (1)-(c) for the
polarity designation. '

(d) Key in "F". (STOP)

Note: If there is no change in the calibraticn value in item (b), omit
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(2)

Others
Total error test

In the check and adjustment in item 4-4, read/write error test is not

included. After the adjustment or the replacement of the maintenance

parts, it is recommended to perform a data error test by connecting the
" FDD to the user's systeﬁ or the TEAC simulator KB. The window margin

test is the most recommended item.
Setting of FDD straps and SKA special keys

It is required to confirm before the operation that the straps (short
bars) on the PCBA MFD control are at the appropriate position for the
system to be sued in the check and adjustment.

'For the purpose of simplyfying the explanation, it is recommended to
set the following straps on when you use the SKA. However, if you

can set the straps correctly referring to Specification, Instruction
Manual, Schematic diagrams, and SKA Instruction Manual, you need not to

follow this recommendation.

(a) FDD with head load solenoid:

(

Set HS, DS 0, and SM straps on. No restriction for the straps IU, PM,
and RE. Other straps should be set to off-state.

b) CSS model (without head load solenoid) FDD:-
Set DS O strép on. No restriction for the straps IU, PM, and RE.
Other straps should be set to off-state.

Note: The signal level of the interface connector pin 4 (IN USE/HEAD
LOAD) can be alternately changed between TRUE and FALSE by
depressing "A" (IN USE) key of the SKA. When it becomes TRUE, "A"
indicator of the SKA turns on. Refer to the Specification as to

the function of the signal and straps.
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If the strap position of the FDD is changed from the initial setting

at the system installation, be sure to change it back to the initial

position after maintenance.

(3) Terminator
when you check each FDD with a maintenance system such as the SKa,
it is necessary to put the terminator network into the IC socket J3 on
the PCBA MFD control. The terminator shall be returned to the initial

condition after completion of the maintenance.
{4) Connection of the probe ground
Connect the probe ground of the equipment as follows:

(a) For the observation at the test points (TP) 7 ~ 10:
Connect the probe ground to the G test point (0V) on the PCBA MFD

control.

(b) For the observation at the other test point:
Connect the probe ground to the G test point (0V) on the PCBA MFD
control. Or GND (0OV) terminal of the system power supply unit, or

the SKA GND terminal may be used.

(c) For the observation of the SKA test point:

Connect the probe ground to the SKA GND terminal. -
Note: When you use the SKA, almost all checks including the read amp.
output at TP7 ~ TP1l0 of the FDD will be done automatically through
the check cables #1 and #2 and interface cable. Also these signals

can be observed by an oscilloscope using the test points on the SKA.

(5) Maintenance environment
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Maintenance of the FDD should be done on a clean bench at room
temperature and humidity. It is recommeﬁded to execute the check and
adjustment of the track alignment after leaving the FDD for at least

2 hours at room temperature and humidity. The magnetic head, disk,
steel belt, etc. might suffer from dust and dirt if the maintenance is

not undertaken in a clean environment.
(6) Orientation of the FDD

Position the FDD as shown in Fig.410 unless otherwise specified.

Horizontal and vertical orientations with lever side up should be used.

Lever

——

Horizontal setting , Vertical setting

(Fig.410) General orientation of the FDD during maintenance
(7) Head load of the CSS model
For the CSS model (without head locad solenoid), the FDD is always in
head load condition as far as a disk is inserted and the front lever
is closed.
(8) work disk
When you use the SKA, use a soft sectored disk.

(9) Disks for high density FDD (FD-55G)
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For the check and adjustment of the high density FDD, it is requiréd to
use a high density disk (HD disk) as a work disk or as the level disk.
The high density disks look more transparent when viewed through than

the ordinary disk.
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